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ABSTRACT OF THE PROJECT

Title: A Comparative Study of Student Achievement and of
Other Selected Student Characteristics in a Program
of Individualized Instruction in Mathematics and in
a Program of Traditional Instruction in Mathematics
in Grades 1 - 6. -

Principal Investigators: William F. Meade and Lawrence M. Griffin

Principal Consultants: Norman Becker and Francis P. Smith

Federal Funds Requested: $39,828.00 Granted: 423,260.33
Duration of Activity: September 1, 1968 to June 30, 1969

Summary:

Objectives -- It is proposed to compare the Individually Prescribed Instruction
Mathematics program to be conducted in ons Horseheads Central School's elemen-
tary building with the traditional mathematics program in the other elementary
buildings of the district in grades 1 - 6. The bases of the comparison will
be students previous mathematics achievement and selected attitudinal variables.
A guide to assist other schools in the implementation of IPI will be prepared.

:
Expected Contribution to Education -- It is expected the research will make it
possible to reach valid conclusions regarding a well publicized approach to
individualized instruction. A legitimate study of IPI is needed by a group who
will publish results independent of Research for Better Schools, (RBS.)

Procedures -- The research will have the following stages; 1) Match classes on
mean I.Q., previous achievement in mathematics and socio-economic status; 2)
administer pre test instruments; 3) implement the IPI program in the experi-
mental school for one school year; 4) compile final and post data, analyze the
data in light of stated objectives; 5) prepare the final report.

Explanation of Individually Prescribed Instruction -- The diagnostic instru-
ments based on the objectives of the learning continuum and the materials pre-
pared for each objective permit the teacher to develop individual lesson plans
or prescriptions. Having determined the student's placement by means of the
placement test and the pre-unit test, the teacher considers the materials
available for the objective, the techniques of instruction possible for this
objective, and certain student characteristics as they relate to instruction.
The prescription should relate to one objective at o ‘ttmemartmy every
attempt to raise the entering behavior score to a specified mastery level

and should indicate the kinds of instructional materials, the number of pages
or work sheets and who is prescribing. The CET mcasures mastery of each ob-
jective, contains a limited pretest of the next objectivc, and provides U
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key date for prescription writing. Lack of mastery on the posttest indic-
ates the need for additional prescription in that particular unit.

Having réceived his prescription form the teacher, the pupil's activities
include the foliowing: securing the appropriate instructional materials;
determiring his knowledge of the instructions, whether he needs assistance,
his rate of work, his completion of the prescribed work, having his work-
sheet scored, and participating in small and large group instruction when
such is utilized.

Teacher activities are primarily geared to preparing prescriptions, diagnos-
ing the student's needs and giving individual assistance to students. He
also determines when small or large group instruction for students should be
utilized and helps evaluate the effectiveness of instructional materials

and procedures.

The various administrative functions that are necessary for the effective
implementation of IPI include the following: adequate scheduling of classes,
inservice training for teachers, data collection, supervising teacher-aides,
supervising teachers in their innovative roles, providing for storage of

the variety of materials, providing planning time, and promoting positive
parent-community relationships.

Achievement tests (SAT) were used to indicate achievement gains by both control
and experimental groups.

Additional survey tools were used to determine teacher and pupil attitudes in
control and experimental groups.

The results show that no significant difference occured between the control and
experiment groups in achievement, but a greater positive difference was found
in attitude in teachers and pupils.

Not only did the experimental pupils report they liked math better, they reported
they liked school better than control groups. Teachers indicated that they
enjoyed teaching in IPI more than in other subjects taught traditionally.

It was more work many said, but better results and more immediate help to the
students made them enjoy the work more.

Although the apparent chsngein the teachers' general effort and attitude

toward her work seemed to be greatly improved no objective measures were made.
In general, the teachers seemed to increase their enthusiasm for their work and
be willing to search for their own improvements in other areas. The process
of learning how to teach IPI was a very positive educational experience for
all involved.
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Progress Report on

A Comparative Study of IPI
Mathematics versus Traditional Instruction

OBJECTIVES

General Objectives: To test the validity of the IPI mathematics program as an
instructional approach in grades 1 - 6.

Specific Objective: To test the hypotheses listed below.

Group 1 -- Student Achievement

l. Since every pupil can move at his own pace in IPI, the mathe-
matics achievement of the experimental groups will be greater
than the mathematics achievement of the conventional instruct-
ional control groups.

Group 11 - Student Attitudes

1. The study wiil determine which students are best fitted for IPI
instruction. It is expected that the independent student will
do as well in either method, but that students low on dependence
may do better in mathematics in the conventional control groups.

2. Students with 2 more positive attitude toward mathematics will do
better in IPI than in conventional instruction.

3. IPI students will develop a better attitude toward mathematics
than those students in conventional classes.

4. IPI instruction may have an affect upon a students' dependence.

Group 111 - Teachers

1. Classes with teachers having positive attitudes toward IPI will
achieve better than classes with teachers with negative attitudes
toward IPI.

2. The change in the teacher's role required by IPI can be accom-
plished through a minimum amount of in-service training.

Group IV - IPI Implementation Manual
1. As a result of this project experience, the project's principal

investigators will complete a document which will provide enough
information to enable schools to implement an IPI program.




PROCEDURES
Subjects

Thirteen classes cont2ining 343 students, half from each grade level
from the Broad Street Elementary School (School A) are receiving the IPI
treatment. The remaining students in that school, receiving traditional

athematics, are s2rving as one control. Classes of students from the
Gardner Road Elementary School (School B) have becn matched to IPI classes,
as a second control group, by I.Q. previous achievement and socio~-economic
status.

Table I summarizes the experimental and control groups. All classes are
homogeneously grouped by achievement and the sixth grade is partially depart-
mentalized.

Table I
School A School B
Grade IPI Sections o, Contiol ° No.Students Control Section No.Students
Section

1 1,4,5 66 2,3,6 63

2 2,4 53 1,3,5 75

3 2,4 51 1,3 52

4 1,4 61 2,3 64

5 2,4 54 1,3,5 79

6 1,4 58 2,3 _61
Totals 13 343 15 394

Treatments or Conditions

Our IPI program will provide for:

1. Individualization of each student's pacing through a carefully seg-
uenced set of objectives for mathematics instruction, grades 1 - 6.

2. Mastery of mathematics subject matter by individuals as they proceed
through the objectives.

3. Some self-direction, self-evaluation; and to a limited degree, self-
initiation on the part of the learners.

4. Individualized techniques and materials of instruction.

All of the above are based upon the definition of individuzlized instruction
as an instructional system which provides for the planning and implementation of
an individualized program of studies. The description of this IPI program which
follows presents the neccessary details of the instructional program which has
been implemented.
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The development of an educational yrogram that provides for individual
differences among students requires a clear knowledge of eduaational objectives.
There is little doubt that specifying educational objectives in terms of student
behavior is a useful approach for individualizing instructional programs. It
simply means changing the behavior of a student 30 he is able to display a talent
he didn't previously show. Teachers, then, must also know what the specific
behaviors are and determine when and where they apply.

Behavioral objectives are developed at three levels.! Tre philos-phy of the
Horseheads Central School District amd the aims of American education in general
indicate that students study mathematics. This is level one. Determining
the particular course of study and the defining of ‘each unit of work in mathema-
tics continuum can be considered the second level. Stating the specific ob-
jectives of each unit of work in mathematics, then, is the most specific and the
third level of instructional development.

The Learning Research and Deve lopment Center of the University of Pittsburgh
provided the leadership im meeting with classroom teachers to determine the areas
of work that children study in learning mathemgtics. Thirteen specific areas
were developed to compromise the mathematics continuum of the Horseheads
Central School's mathematics curriculum. The thirteen areas include: Numeration,
place value, addition, subtraction, multiplication, division, combination
of processes, money, time, system of measurement, geometry, fractions, and
special topics.

Within these areas, behavioral objectives were then written in sequential
order by levels, A-H. For example, at Level A, students are expected to be

able to:

1. Given two equivalent or non-equivalent sets of objects, up to ten,
matches the elements in a one-to-one relationship.

2., Draws or arranges sets of objects to illustrate addition and subtmaction
facts through six; e.g., adds some objects to make two sets equal, adds
some objects to make a set match a given number, circles the correct
numeral for pictured addition statements.

1

Krathwohl, David R., "Stating Objectives Appropriately for Program, for
Curriculum, and for Instructionzl Material Development", Journal of Teacher
Educgtion March 1965.
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Diggnostic Instruments

Diagnosis of pupil achievement plays a vital role in the IPI system. In
order to guide the learning experiences of individual pupils, it is essential for
the teacher to have information about pupil performance related to the specific
objectives in the continuum. This information provides the basis for helping the
teacher decide where each pupil should begin work and when that pupil is ready to
proceed to the next task. Four types of tests have been developed for this purpose.

Placement Test in Mathematics {Example in Appendix A)

A battery of six tests has been developed for the purpose of determining
individual placement within each content area. Each instrument is designed to
test pupil performance in each of the content areas in the level. So, for
example, the Level B test includes sections on Numeration, Pace Value, Addition,
Subtraction, Fractions, Money, Tims, Systems of Measurem=nt. and Geometry. The
six tests are for Levels B through G inclusively.

Not every objective in a unit. (e.g. numeration) is tested on a placement
test for that level. Insorder to keep the length of the test to a minimum while
providing for waximum of information, only the most important or characteristic
objectives in each unit are tested. No oral exercises are included in the
placement tests.

The placement tests are to te administered at the beginning of the school year.
Based on past performance of the pupils on these tests the following pattern of
administration is suggested.

Grade Tests Grade Tests
1 B 4 D and E
2 B and C 5 E gnd F
3 Cand D 6 F and G

Since the purpose of this placement testing is to provide a general indic-
ation of pupil performance as efficiently as possible, flexibility must be intro-
duced into the system by the teacher. If, for example, a child in grade four has
difficulty with the Level D test, he probably shculd not be given the Level E
test. The information provided in the Level D test would be sufficient to
indicate the unit in which the child should start working. On the other hand,
if a pupil in grade two should have mastery of several units in Level C he might
be given the Level D tests for those units. The prime goal is to get the pupil
started in the appropriate lesrning exercises as quickly as pessible with as much
accuracy as possible.

A child is considered to have placalin a given unit at a given level if he
scores between 20% and 80% on the placement test. A score atove 80% indicates that
the child should be tested at a higher level, while a score of below 20% indicates
thet the child should be tested at a lower level.
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The IPI Pretest (Example in Appendix B)

e el 2

The purpose of this test is to determine which £kills within the level
require further work. Fro example, a pupil is administered the D Multiplication
pretest, His percentage scores on each of the skills are as follows:

Skill 1 100% Skill 5 100%
Skill 2 60% Skill 6 20%
Skill 3 100% Skill 7 100%
Skill 4 100% Skill 3 100%

Since he must score 25% or better on all skills, the pupil does not
pretest aut of the unit, but rather, should first be given a prescription for
Skill 2. After he has achieved mastery of this skill, as indicated by the
curriculum embedded test, he should then be given a prescription for Skill 6.
After mastery of this skill the pupil would be given the posttest.

Curriculum Embedded Tests (Example in Appendix C)

The function of the curriculum embedded test (CET) is to assess mastery of
one particular skill within a unit. A CET will be administered at specified
intervals in the sequence of work sheets prescribed for the attainment of the
skill. The CET in math has two parts. The second part (below the double line)
serves as a short pretest of the next objective in that unit of the curriculum.
If the skill being tested is the last skill in the unit there will be no test below
the double line.

If the pupil masters the CET (upper part) within an 85% criterion level he
will proceed to the next skill in the unit which he has not yet mastered, If
this is the last or only skill in which the pupil lacks mastery in that unit
he should be given the posttest for that unit. If the pupil does not achieve
mastery on the CET he will be given further work pages of other exercises in that
skill and will be required to take another CET (an alternate form of the CET
when available). i

The second part of the CET (below the dotted line) is important when the
pupil needs work in the next skill in the unit, e.g. when a pupil is working in
C Numeration 2 and did not have mastery of C Numeration 3 on the pretest., If the
pupil indicates mastery (once again 85%) on the second part of the CET he should
be prescribed the CET for the next skill rather than actual work in the skill.

If he masters the CET (first part) of this skill he will have tested out of that
skill ard proceed to his next requires skill or to the unit posttest.

erials

If Individually Prescribed Instruction is to be effective it requires lesson
materials that teach each of the many objectives that make up each curriculum
sequence. Furthemore, it requires that such materials be of a type which, for the
most part, the pupil can study quite independently. This section discusses

some of the characteristics of such materials and some of the procedures

involved in their development.




The key to materials for IPI msthematics is the set of performance objectives
that have been devloped. Is is obvious that materials must be matched to the
objectives. It was found that very few materials are commercially svailable which
met the performmce objectives and were also acceptable to the IPI procedures.
Therefore, a great majority of the materials had to be created.

A rigorous system was developed to match materials and objectives. Several
years of work at the IRDC at the University of Pittsburgh finally resulted in a
set of materials which is satisfactory. Even with this background of testing,
materials are still tested and revised as needed.

The materials consist of multimedia items which appeal to all senses. The
greet majority.wlll be linear in nature, but for those students requiring it, other
stimuli will be used.

The pages of materials are prqmred as single pages. This allows for flex-
ibility in assigning or prescribing materials. It is of the utmost importance
that the materials be so organized that they can be prescribed in any sequence.
The diagnosis indicates the need. A few examples of work sheets are included
in Appendix C. As will be apparent the basic format of the work sheets is
self-instructing.

In addition to the work sheets, there are tapes and manipulative materials
which are prescribed for those students needing them.

There is no attempt made to supervise that materials stifage centers with
adult personnel, but rather, thildren are to be responsible for getting their own
materials.

In the primary grades students may have help in the-selection of prescribed
materials and will have all worksheets and tests marked for them. As they progrres:
in independence they begin to mark their own work sheets until by grade 5
or 6 most work sheets are self corrected.

The materials are a vital part of the IPI program. They must provide a
flexible program for all pupils.

Staff
The Teacher's Role

As ou might suspect, the teqcher has a new, challenging, but exciting role
in en IPI program. No longer does the teacher spend the majority of her time
"spouting" information. In IPI, the teacher must find time to:

1. Diagnose student's strengths and weaknesses.

2. Write student prescriptions.

3. Prepare new and/or revise materials (tapes, worksheets,etc. )
L. Plan individual programs with teams.

5. Provide individual studests with assistance.

6. Work with small and large groups of students.

7. Direct the work of the teacher aides.

8. Study students previous work for future planning.

ke KA s«
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9. Remain warm and friendly in dealings with childrens.
10. Study new ideas and directions in mathematics.

11. Evaluate materials and procedures used in IPI.

12. Participate in inservice training workshops.

The Teacher's Aide Role

Teacher Aides sre an essential part of the IPI program. Scoring the
student material used in the IPI project, keeping day-to-day records and providing
feed back material to teachers are among their most important tasks. These tasks
can be broken down into more specific functions under the three major areas
listed below.

m—

1. Classroom functions

a. Grades 1 -2 -3

(1) Scoring and recording all placement tests.

(2) Scoring and recording all unit tests, making breakdown of the
tests by skills, prescription sheets.

(3) Scoring and recording all student workshests.

(4) Obtaiming and placing all worksheets in student folders.

(5) Locating sound discs for pupils and assisting them with
sound discs and machines.
a. scoring and recording all work pages supplemental to the

sound discs.
(6) Replacing and duplicating continuum materials. ]

(Similar activities, except less help and correction for pupils).

2. Functions supplemental to the classroom -~ all grades.

a. Keys and prescription folders
(1) Making keys for teachers.
b. Work pages - Continuum
(1) Keeping invantory, duplication, ordering, numbering in proper
sequence and dtoring the pages.
c. Weekly reports.
’ (1) Current status of work with units for use in teacher's conferences
d. Filing work.
(1) A1l tests numbered in order taken and filed in each student's
test file.
, (2) Completed student's prescription sheets placed in students’

folder.

3. Functions relevant to the study.

a. Recording for computer use the following information regarding -

(1) Tests taken, scores, skills worked, pages done in the skills,
days worked, order in which the uhit skills were worked.

b. OSpecific weekly reports for local project, LRDC and RBS projects,
(recording information for).

c. %Paking inventory and ordering materials.

d. Preparing dissemination materials.

e. Soring, recording and graphing achievement tests and I.Q. tests.

-0 -




FACILITIES AND GROUPING

The ideal in arrangemnent in facilities and grouping of students has not as
yet been discovered. Yet, there is no question that they do have some influence
on the learning by students. Is there a way to organize for IPI which is better
than others? Perhaps, but this should not deter trial use of the program.

At Broad Street, the children are currently grouped homogenously by
achievement with four sections per grade being the ususl pattern. As far as IPI
mathematics is concerned, how the children are grouped does not matter, since
students work independently most of the time. Small or large groups can be
scheduled within the class or among several classes when this seems desirabie.
Concern then becomes important for grouping students in other subjects or
activities.

The building at Broad Street is designed along conventional lines. It is
generally "U" shaped with 2 classroom wings joined by service and special
facilities. The one additional space indispensible to IPI mathemetics is a
central store roum for the individual work Pages and testing materials. A supply
room was converted for this purpose.

Although not essential to this project, the building does contain a 6,000
volume library; central storage for several hundred film strips, records, etec.;
an auditeria; a two-station gymnasium; general offices; and, several small
offices and work areas.

COST
At present, IPI cannot be initiated into the curriculum without additional
cost. During the Field Trial Stage of this program the cost of materials is 15
per student. To this must be added the cost of teacher and aide training,
materials, training workshops, the salaries of the aides, end any renovaticns
necessary. During 1969-70 costs will be $12 per child for materials. 1970-71
costs for materials are planned at $6 per child. This is for materials and the

process.

As the number of schools using the IPI mathematics materials is increased,
their costs reduce. It is anticipated that the ultimate cost for mterials will
be about the cost of the average elementary school math textbook.

EVALUATION

It is obvious that a significant amount of time is devoted to student testing
as an integral part of the IPI program. The major use of this testing, however,
is for diagnostic purposes. Since the student must score at 85% or higher to
progress, testing for student grades becomes much less important than in conven-
tionally taught programs. Reports to parents on student progress is in terms
of the number of‘:units completed on the continuum.

Proper evaluation of the project in Horseheads requires the use of many

"instruments tc assess its many factors. The instruments selected have been grouped
below according to these factors.
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EVALUATION DATA

Student Achievement
A. Stanford Achievement Test - Complete Battery

1. Refer only to mathematics subtests
2. Use form X for pretest and form ¥ for posttest.
3. Use levels as follows:

a. Primary 1 for grade 1

b. Primary II for grade 2 and 3

C. Intermediate I for grade 4

d. intermediate II for grades 5 and 6

B, New York State Mathematics Tests

l. Administer to grades 3 and €
2. Use previous year's data for grades 4 and 5
3. Readminister test following fsll

C. IPI Placement Test

1. Placement tests were given to both experimental and control
groups at Brcad Street in the fall.
2. A follow-up test will be administered in the spring.

Ability '
A. Otis-Lennon Mental Ability Test

1. Administered each year to graces 3 and 5

2. data for some grades will be a year old

3. Use levels as follows:

a. Elementary I for grade 3
b. Elementary II for grade 5

Attitudes
A. Attitude toward school (See Appendix D)
1. Test 1 - for experimental and control groups
2. Test 2 - for experimental groups only
3. Administered in February
TEACHER DATA
Attitudes

A. Teacher Attitude toward Program (See Appendix E)
(RBS scale)

B. Attitude toward use of IPI  (See Appendix F)

1. Locally constructed.
2. Administered in fall and will be administered again in the spring.

-2~




ANALYSIS

The analysis design was created by and was to have been performed by
Mr. Norman Becker, then a doctoral candidate at Cornell University. Although
he performed well in every other duty, the analysis was not completed. The results
shown herein are presented in the best form possible under the circumstances.

The analysis listed by general areas of objectives was to have been
as follows: -- L
1
A. Student Achievement - A three way analysis of co-variance (Hays 1963)
will be used to test the effects of the Experimental Treatment on
Student Achievement.

B. Student Attitudes - A three way analysis of co-vgriance (Hays 1963)1
will be used to test the effects of the Experimental Trestment on
student attitudes.

C. Teachers - Teachers in the experimental condition will be given an
attitude survey prior to the implementation of the IPI program. The
survey will measure their attitude toward IPI. The teachers will be
divided into high and low on this measure through the use of a median.

IMPLEMENTATION

A manual for implementing IPI in a school has been prepared. This step-
by-step guide deals with the many problems faced in implementing IPI at Broad
Street School with suggestions for solving them.

An outline for the manual is included in Appendix G. The manual is
included in Appendix I.

1. Hays, William., Stgtistics for Psychologists, Holt, Rinehart and

Winston, N.Y. 1963.
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STATUS OF THE PROJECT

Training

Mr. William Meade attended the RBS three week IPI training course in
Philadelphia from May €, 1968 to May 24, 1968. At this point, budget
problems seemed to indicate that the project could not be continued. This
indefinite status continued until the middle of August when enough funds
were made available to carry out this project which has been scaled down
from the original proposal.

Thus, teacher training was accomplished the last week in August, with
12 teachers in attendance. Five seven hour days were devoted to this
training ccnducted by Mr. Meade. A major problem encountered was the lack
of sufficient training materials created by the late crdering date. This
was overcome by duplicating materials from Mr. Meade's set of materials.
In retrospect, it would appear that one week of training was not sufficient,
judging by the numerous follow-up sessions which have been conducted. A
second week coupled with adequate training materials and students seems
more appropriate.

Again, the late date of approval to begin the project delayed the
actual starting of the program. Late ordering resulted in delayed ship-
ment of placement tests. Consequently, it was late September and early
October before the placement level of students was completed and the pro-
gram could be started.

Four teacher aides attended training sessions to learn their roles
in the IPI system. These sessions, also conducted by Mr. Meade, were held
froem September 23 to 27.

Procedures

The thirteen sections, under twelve teachers (the sixth grade is
departmentalized) actually began work in the program on October 7th.
Each section is devoting 40 minutes each day to mathematics. No more
than four sections are scheduled during any given bleck of time so that
an aide can be available to each teacher for the mathematics period.

Aides devote the rest of their time to correcting work, completing
reports, supervising the materials center, materials control, and duplic-
ating materials and meeting with teachers.

Students, as a result of prescriptions written by their teachers,
are engaging in a variety of activities designed to help them master the
sequenced skills. They complete IPI work-sheets, listen to records,
view filmstrips, work in pairs or small groups, engage in large group
activities, and work with appropriate manipulative materials or games.
The amount of variety is increasing as the teachers gain more experience
with this program. As might be expected, initial prescriptions are
centered around the IPI work sheets.

- 14 -




The students are accepting responsibilities for their own work very
well. They are exercising self-discipline in mcving arcund in class
rooms and in going independently to the materials center to pick up their
work sheets. In addition, they are working very diligently cn their pre-
scriptions. This applies almost equally to all sections whether they
have been high or low 2chizvers in the past. There are students who now
do some perfect papers whose previous patterns showed little else but
failure.

EVALUATION

Achievement and Ability

The Stanford Achievement Tests were a2dministered tc¢ 211 elementary
students in the district in May, 1968. These wili be administered again
in May, 1969 and the results compared.

The New York “tate Mathematics Tests were administered to students
in grades 1, 3 and 6 the week of October 7, 1968. Since these will not
be given again until the fall of 1969, and since z different group of
students will be tested, it has been decided not to include a comparison
of this data in the study.

The Otis-Lennon I.Q. Tests were administered to students in grades
3 and 5 on Octcber 14th. The Elementary I level was administered in
grade 3 and Elementary II for grade 5. Grades 4 and 6 were tested one
year agoc.

The mathematics scores on the Stanford Achievement Test and the I1.Q.
scores have been compiled for each section, both experimental and control,
and medians and ranges identified. This information has been used to
identify the control sections from Gardner Road Elementary School.

All students in the Broad Street Elementary Schcol tock the IPI
Placement tests. Originally it had been planned to devise a sample test
for the control group. This approach was discarded when the infeasability
of constructing a valid sample test was considered because of the lateness
in starting and the time required to construct such a test. The post test
will be likewise administered.

Attitudes

Examination of existing attitude scales for children led us to the
conclusion that none of them suited our purpose. Consequently, the project
directors and consultants, under Mr. Becker's direction, devised two inst-
ruments, samples of which are in Appendix O. The first was designed for
IPI and control groups and the second part for IPI grcups only. These
instruments are being completed presently through the interview technique.
The purpose of these instruments is to determine student attitude toward
math in general and to see what differences can be determined between IPI

; groups and control groups.




Two dimensjons cf teacher attitude have been sought. A very simple
attitude scale (see Appendix F) was developed for pretesting and posttesting
teacher attitude charges toward IPI as a result of the teacher training
sessions. In addition, teacher attitude toward IPI as an instructional system
is also being sought. The attitude questionnaire published by Research for Better
Schools will be administered later in the year.

DISSEMINATION

Brochure

The brochure was completed on February 3, 1969. 9,000 copies have been
sent to the Center on Innovation. Nearly 8,000 were distributed in the
local district. Another 250 have been sent to the Southern Tier Repional
Education Center for distribution in their area. Copies have been sent,
also, to two local newspapers.

Information Booklet

Two hundred and fifty copies of a 43-page information booklet have
been mimeographed and are available for visitors to the project. Some
copies have been distributed locally and to STREC. Twenty-five have been
sent to the Center on Innovation. Completion date for this booklet was

February 7, 1969.

Project Visitors

As of June 30, 1969 there have been a total of 324 visitors to the
project. Of these only eleven have been from within the district.

IPT Presentation

A team-of people, consisting of Dr. Harry Q. Packer, William Meade,
Lawrence Griffin and an IPI teacher have presented the IPI program to
each of the other eight school buildings in the Horseheads School District.

Mr. Meade has presented the program to his Parent's Club and to the par-
ents of students involved in IPI on three occasions. He also has made
presentations to the Center Street Elementary School Mothers'Club, the
Rotary Club, Elmira College, Mansfield State College, Big Flats Elementary
School P.T.A. and a fiftéen minute preséntation over WEIM radio.

Reporting to Parents

A progress type of report to parents was developed and attached to the
regular district report card. The report form indicates to parents, by the
use of red and blue X's, where the child entered into the IPI continuum

> "and_theprogress.he hds made in each area since placement. Parent reaction
to this way of reporting has been very favorable. A copy of tis report
form is included in Appendix H.

-16 -
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RESULTS
Specific Objectives
Group 1. Student Achievement

1. Since eve upil can move at his own pace in IPI, the mathematics
achievements of the experimental oups will be greater than the

XD groups wil or 2 i
mathematics achievement of the conventiona]l instructioned control !

groups.

This objective cannot be proven from the Stanford Achievement results
obtained in this project. The IPI students did as well as the control
pupils. A few cases of significant growth were found but insufficient
to make a significant difference.

When the Placement tests results are used a much more significant
difference is found. The children showed that the data from RBS

is valid when it points out that where the Placement tests are used
as pretest and posttest instruments the IPI group s do show a
significant growth over the control.

Group 2. Student Attitudes

1. The_study will determine which students_are best fitted for IPI
instruction. It is e tted that the independent student will
as well in either method but that stu ents low on de ence

do better in mathematics in the conventional control groups.

It was found that the low groups ¢¢ pupils were as guccessfiil
in IPI as were faster pupils. Data indicates that there was no
significant difference in the performance of high or low pupils.

2. Student i e _positive att e to themati i o)

better in IPI than in conventiongl ipstruction.

The premise in this item was supported by this project. However
it was also found that a larger percentage of IPI groups indicated
thay they had a positive attitude toward mathematics than control

groups.
3. IPI ill develo better attitde towar thematics t

~ude
those students in_conventiongl classes.

Survey and interview data report that a much greater number of IPI
children enjoyed mathematics than control groups.

4. IPI instruction may hgve an_gffect upon a_students! dependence.

The data gathered in this project did not provide sufficient
information to draw any conclusion regarding this item.
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Group 3. Teachers

1. Classes with teachers kaving positive gttitudes gbout IPI will

achieve better than classes having teachers with neggtive attitudes
toward IPI,

No significant differences were found in relating teacher attitude
and success in IPI. This is very difficult to study as .all
participants weee so enthusiastic about IPI and held such positive
attitudes toward IPI that it was really impossible to make judgments.
Not all were positive when project was started. However, by the time
the training program was completed (one week) all participants were
positive.

2. The_change in the teacher's role required by IPI can be accomplished
through g minimum amount of inservice training.

It was found that onw week (35 hours) training session for teachers

and aides is a minimum time to present the program. It was necessary

to follow this with careful supervision for the first few weeks.
Group 4. IPI Implementstion Manual

1. The manual is included in this report as Appendix J.

-18% -
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SUMMARY OF RESULTS

Pupil Achievement

. On standard achievement tests IPI pupils do as well as non-IPI pupils.

. Standard achievement tests do not adequately measure the IPI program
since many of the IPI skills are not tested bty standard normative ref-
erenced achievement tests. (less than 30%)

. There is need for new test construction designed as critérion referenced
tests as opposed to normative referenced tests.

. On IPI placement tests the IPI pupils score significantly higher ststis-
tically than do the non-IPI pupils.

. IPI does indeed provide for individualization for the learner by removing
the ceiling for the learner. Scores and rate of progress for IPI pupils
are statistically greater than those for the non-IPI pupils.

Pupil Attitudes

. Based on interview data, IPI pupils like school better than non-IPI pupils.
. IPI pupils like math better than non-IPI pupils.

Teacher Attitudes and Changes

. Surveys conducted over the past three years indicate that teachers are
highly positive about the IPI program.

. Teachers are working harder in IPI than they would in other programs but
obtain greater satisfaction since they canmeet the challenge of individual
differences for each pupil. ,

. Teachers, in.spite of all their critics, are willing to make significaut
changes in teaching for children if somebody is prepared to offer a
program with specific direction and help.

. Teachers become diagnosers of learning instead of dispensers of information.

. Teachers provide valuable feedback information for program changes.

. Teachers are taught to use the instructional system in a short period of time.

. Teachers use data to correct their writing of prescriptions.

. Substitute teachers can, with little training, manage the system of IPI,
thus providing for a continuity.

Administrators

. The principal can be taught to use the system and in turn become the teacher
and instructional leader for his own staff of teachers.

. New roles are created for the principal as an instructional leader.

. The principal uses data to manage the instructional system.

Other

. Costs for instructional materials have followed a decreasing pattern from:
1966-1967 $42.
1967-1968 $18
1968-1969 $16
1969-1970 $12
.« The technology developed from IPI has broad application for the development
of individualized instructional systems.
. Students in IPI do not always work in isolation. There is a 28% variation
in the use of instructional settings. (RBS)
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B. New York State Mathematics Test

Pretest duta

Grade 3 -GRS Grade 5
median
Group % below mi percentile Group  Zbelow min.
2 1 946 1 0
E*
4 8 53 L 10
1 0 99 2 0
c-1%%
3 3 88 3 6
2 1 90 1 0
c=2% %%
4 6 62 4 11
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c-2 Control group at Gardner Road
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percentile
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PUPIL ATTITUDE SURVEY .1
Test 1

Questions for IPI and Control Groups

(First column answers ¥¥ -- Second column answers Corrbred=Group)
Crretbons (Ferr et c To

1. During the school day you work on different things like spelling or
reading. What kind of things do you like working with the most?

|
Reading 38% 32% J
Spelling 15 8
Math 32 Ly
Cther 15 16

2. What kind of classwork do you like least, or dislike?

English i5%  17%
Math 1% 5%
Reading  15% 18%
Science 18% 20%
S. Studies 18% 11%

3. What subject do »ou do best at?

Writing 18%  23%
Spelling 26 36
Math 15 32
Other 41 9

&

(Not applicable to 6th graders)
What subject do you think that the téacher likes to teach the most?

Reading 30% 3%

Math 2/ 31
English 18 8
S. Studies 10 9
Other 18 21

5. What subject is most difficult or hardest for you to learn?

Math 2%  15%
Reading 24 27
S. Studies 19 22
Science 16 13
Other 18 23

6. Do you ever tell your Mother and Father about the things you learn in school?

Yes 8% 9%
No 12 7

a) If yes, What subject do you tell them abput the most?

Reading L2y 419
HAath 27 35
Cther 31 24
Do your parents ask you about the things.you are leafning.in school?
Yes “31% No 45% ? 2%

2% =




Test I -- page 2

8.

10.

11.

12.

13.

14.

15.

16.

17.

What subject would your parents like you to do better in?
Reading  38% 41%

Math 2,1 26
Writing 15% 7
Other 23% 25

What subjects do you wish that you could do better in?

Reading 42% 45%
Math L% 40
Other 17% 15

(Exclude First Graders)

Do you like working on any subjects this year better than you liked working
on them last year?

No 75% 87% Yes 21% 13%
a) If yes, which ones?

Reading 38% %

Math 28% 37
Science 12% 11
S. Studies 13% 15
Other 20% 6

Do you wish that you didn't have to go to school?
No 61% 7% Yes 30% 21 ? 9% 8%

Have you ever thought that you would like to go to college when you are ready?
Yes 73% 72% No 42% 32% ? 125 10%

Do your parents ever talk about your going to collegé?
Yes 35% 41% No 42 328 2 23% 27%

(exclude First Graders)
How are you doing in Arithmetic this year compared with last year?

a) Better __52% 58%
b) Worse 3% 1
c) About the same_45% 41

Do you worry at all about failing Arithmetic?
Yes 75% 61% No 25% 39%

Would you like the teacher to spend more time talking just to you while
you're doing your Arithmetic than she does with some of the other kids?

Enough 255 20% Yes 38% 41% No 37% 39%

Do you know the kids in your class that are better at Arithmetic than t©
other kids?

Yes 61% 67% No 18% 15% I don't know 21% 18%

-24-




Test I -- Page 3

18. Do you know the kids in your class that have the most trcuble or do pocrly
in Arithmetic?

Yes 735 79% No 1288% 2 158 13%
19. How well are you doing in Arithmetic?
a) better than most kids 225 2%

b) average 665 73%
c) worse than most kids  10p 3%

20. Does the teacher think that you are doing well in Arithmetic?
Yes 50% 79% No 11% 13% 2 39% g%

21. While you are working on all the different subjects that you study during
the school day, when do you get a chance to talk most to the teacher?

Math 29%  37%
Reading 34%  39%
Other 37% 2%

22. Do you like to work at home on things that you are learning in school?
Yes 67% 71% No 18% 15% 2 15% 4%

23. Are there things that you learn in school that you would like to take
home to work on?

Yes 45% 52% No 19% 17% 2 36% 31%
a) If yes, what?

Reading 36% 21%

Science 18 15
Math 15 21
Soc. St. 21 23
’ Cther 10 20

-25-




PUPIL ATTITUDE SURVEY
Test 11

Questions for I P I Group Oply*

Freedom of Movement

When you're working with IPI you often have to move around o other parts
of the classroom. Do you like doing this?

Yes 73% No 21% ? &6
Sometimes while you're working with your booklet at your desk the other

kids are moving around the room or talking. Does this make it harder for you
to do your own work?

Yes 31% No 27% 242

Materials Used in I P I
Sometimes when the teacher gives you a prescription uou work in your
booklet or with devices and sometimes the teacher or somecne elge
works with you. What do you like the best?
Booklet 68%  Someone 21% ? 1%

Sometimes the teacher will ask you to work with a device. Why does the
teacher ask kids to work with devices?

to help you 47% She wants to 35% I don't know 8%
Are there some devices that you like best to work with?
Yes 63% No 29% ? 8%
a) If yes: Which ones?
manipulative devices ( counting frames and flash cards)
Are there some devices you don't like to work with?
Yes 19% No 81%

Do you wish that you could do more or less work with devices than you
already do?

More 63% Less 22% ? 15%
Do the devices help you to understand things or do they confuse you?

Help 81% Confuse 15% 2?2 1%

¥ Administered only once, in May 1969
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Test II -- page 2

10.

11.

12.

13.

14.

Tutorial Method

SN IRIRI NG AT

Has the teacher ever asked you to help one of vour classmates with their
work? Yes 81% No 19%

If yes:
a) Do you wish that the teacher would ask you to help other kids more
than she does or less than she does?

More 62 % Less 3%
b) Why do you think that the teacher asks you to help your classmates?
I can help 58 % 7 42%

c) Do you think that most of the kids like it when you help them or do
they wish that the teacher wouldn't ask you to help them?

Teacher 52% Child 22% ?2 26 %

If no:
d) Do you wish that the teacher would ask you to help the other kids
once in a while?

Yes 42% No 20% 7 38%
e) Why do you think that the teacher hasn't asked you to help the
other kids?

2 79%  _-21%

Has ‘the teacher ever asked’ one of your classmates to help you with your work?

Yes 73% No 27%

Would you like the teacher to ask other kids to work with you more or
less than she does?

More 15% Less 67% 2 18%

Do you ever feel that too many people are looking at yocur work during
IPI time?

No /8% Yes 23% 218%

Would you rathsr work by yourself or do you like it better when the teacher
works with you?

Teacher 52% Self 31% 2 17%
Would you rather work with the teacher or one of your classmates?

Teacher 64% Classmate 289% ? 84

-727~
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TestII ~- Page 3

15.

16.

17

18.

19.

20.

21,

22.

23.

240

"25.

The Separate Level Approach

Sometimes the teacher will ask you tc'work on a unit that is an 4, B, C
or D. What do you think these letters mean?

Don't know 23% Your level 48% What you need 2%
What letter does the teacher usually prescribe for you?
93% were correct in level
What letter does the teacher prescribe for most of the kids?
88% were correct in level
What letter do you like the teacher to prescribe for you the most?
14% were higher 77% were the same 9% were lower

Do you like working at your own prescription while some of the other kids
are working at something different?

Yes 76% Ny 12% ? 12%

Would you like it better if all of the kids worked at the same thing during
IPI like you do in other subjects?

Yes 38% No 40%F ? 2%
«. General Information
Do you think that IPI is too easy for you?
Yes 23% No 62% ? 158
Do you ever think that IPI is too hard for you?
Yes 38% No 37% ? 25%

Would you like to use IPI next year or would you rather learn Arithmetic
some other way?

IPI 68% Other 11% ?2 21%

Do you feel that you are learning more or less in IPI than in your other
subjects?

More 69% Less 6% ?  25%

Do you wish that you would get a grade on your report card in Arithmetic
like the other kids do that don't take IPI?

Yes 73% No 15% 2 12%

-2%
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PLEASE RATE AND COMMENT ON THE FOLLOWING ASPECT:

1.

2.

) 30

Ple

et

GY 1P

age check one (1) vusponse.

IPI mathematics for the above averape pupils in o

MATREMATICS:

11

1 1

Pleage comment.:

IPT wathematics

for the below average pupils 1n vour claes is

Excellent

Quite Good | Adequate

oo

Not Too Good

Yooy

10

2 1

L

Please comment:

vour class i
Excellent | Quite Good | Adequate Not Too Good Poor
10 2 | g
Please comment :
IPT mothematics for the average pupils in vour class is
Excellent | Quite Good | Adeanate Not. Too Good Foor
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5. The instructional makerials sre

Excellent § Quite Good  Adequate | Not Yoo Geod 1 Poor

9 3 1 ”
- x }
If yocu were asked for one iwprovement o be made on the
instructlonal materials, vour reguest would be to ... “

6. The testing materials are

Excellent | Quite Good | Adeguate { Noif Too -Good |{ Poar
11 2

If you were asked for the single mest important improvement

to be made in the testing materials, vour request weculd be to ...

LY
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7. The Jdemands on.an IPI teacher are
2 ____ Above and beyond the c¢all of duty _ 3
2 More than previous demands |
2 Equal to previous demands
iLess than previous demands

Much less than previous demands

How do you feel about these demands?

8. If you were given the choice, would you have IPI math seminars next
year?

; 10 ves

2 No

7 1 Uncertain

Please comment:




BASED ON YOUR FEELINGS, WOJLD YOU PLEASE COMPLETE AND COMMENT CN THE
FOLLOWIRG SENTENCES.

S.  When IPI mathematics was first introduced in my ochool, I felt.....

Insecure 5
Uncertain 4

Excited 4

10. Now that I've kad some experience with IPI math, I feel,veercevaces

Sti11 excited 3

Tired 1

Convinced 8




11. I find teaching in IPI classes to be ...

Tremendous 2
Hard work 6

Rewarding 5

12. The problems I find in teaching IPIl are...

— T —
)

- Time 11

Planning 2
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TEACHER ATTITUDE.SURVEY

I.P.I

One of the cencerns of cur I.P.I. project is teacher attitude toward 1.P.I1.
Would you recall how you felt prior to the workshop in August? Would you
ring the number.on the rating line below which best assessed your feelings

at that time tpward participatipn:

Strong Very

Reservations Enthusiastic
/ L / L 1 /6 /2 / 3
1 2 3 4 5 6 7

——-—---—----—-———---—--.--.-—-—-.—4--—

TEACHER ATTITUDE SURVEY

I.P.I.

Please indicate below your attitude toward I.P.J. following the Teacher
Training workshop by ringing the number on the rating line that best assesses

your feeling toward the project:

Strong geiy s
Reservations , nthusiastic
i / / [N g 1y Bhvgiedd

1 2 3 4 5 6 7




APPENDIX A

IPI Mathematics Placement Test

Level B

Revised Developmental Edition, based upon material prepared
under the direction ¢f Richard Cox, the Testing and Evalua-
ticn Staff, LRDC. University of Pittsburgh. Copyright 1968,
1967 by Meredith Corporation. All rights rcserved. Printed
in the United States.
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APPENDIX B

Sample IFI Level B - Numeration
Pre-Test for Skills 1, 2, 6 and 8
and

Post-Test f.i Skills 4, 5, 7 and 10

-4 -




Ipl MATHEMATICS PRE-73ST

Name . Daie _
' Class Number
LEVEL B, NUMERATION {61} ‘ o
Numeration: Directs student to put inio —
sequence, write, count, compare, and read e
numbers from 1 to 106 T
- v et &
. x a e : i &
Ring the number that is named by the word. N
. L,__E__—
nine Six
6 4 10 9 10 5 6 3
ten icur
16 2 5 6 2 4 5 7
five eighi
9 6 4} 4 6 8 10 7
seven Zero
5 7 g 8 8 9 fi 0

University of Pittshirgh. Copyright ©1968, 1967 by Meredith Corporation.

/ : Revised Developmental Edition, based upon materia$ prepared under the
,/ x?:zcj direction of Richard Cox. the Testing and Cvaluation Steif, LADC,
g Alt rights reservad. Printed i the United States.




B NUMERATION (01) PRE-TEST SKILL 1

TL. PTS. i
Student: This is an orai test. L L *
PTs. %
! ) : i 50
Teacher: Ask the student tc count by
10's from 10 to 60, and from 40 to 100,
|
SKILL ’
: i TL. PTS.
Student: This is an oral test. A L
. T FTS. '7.“
: 3 75
Teacher: Ask ihe student to count -
by 1's from 1 to 25; to count by 1's T
froem 34 to 67; to count by 1's from
68 to 85; and to count by 1's from 89
to 100. |




B NUMERATION ({01) PRE-TEST

SKILL &

Write the numbers to teil how many
sticks are in each row.

(Each% has 10 sticks. )

TL. #7S.

1
RO, R

—{ 1 Wi &
28| &I B o

R
l'i ' ‘\ “\-” ;

LRI RN H\,
sugueem

MmN ‘\‘*‘\:\\}\\‘\\é
VRN N

T g ety

S




B NUMERATION (01)  PRE-TEST SKILL 8

TL. PTS

In each box, ring the largest number. 5T ioo%

NJ. U
PTS.

4

BB TE -

3
2
H

63 34 65 56 41 38

62 18- T

In each box, ring the smallest number.

anmagy

11 21 15 51 48 72

SKILL 9

aa

TL. PTS.

Write > or < in each circle. 5T 665

- RO, O
TS, %

4
3

19 O o7 :

DL

A
NP

o

0

(o)

o
P

)

N

<O

o
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SKIL1

B NUMERATION (01) POST-TEST
Student: This is an oral test. wo-or]

¥rom 8 to 21
From 32 to 48
¥rom 51 to 69
From 73 to 92

Teacher: Point to the listed numbers
on tie chart and ask the student to

""Read these numbers, starting iere
and ending here."

ti2l3larstelriaiol 10
111213 (14{15]16|17]18118 | 20
2122 25|24]25/26127 2828 | 30
31[32(33|34135(36]37(3839 | 40
41 (42 [ 43|44 |45 | 46 | 47 | 48 |49 | 50
5152153 |54 |55]56|57|58|59 | 60
61|62 |63 |64|65]66|67|68169 | 70
TL{72 |73 |74 ({7576 |77 ({78179 | 80
8182838418586 |87|88 |89 | 90
91 {92193 |94|95]|0¢!97]98 |99 |100

PTS.




B NUMERATION (01) POST-TEST SKIi.

TL. I
10
i > ¥ o NO. Gi
Count from 1 to 100, and wriie in the PTs,.
) 9
npumbpers. 2
| 7
<
—
3
i P
T
1 1
l 1
i
-
i
_‘i -
‘
; '
| i
: |
g
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B NUMERATION (01) POST-TEST SKIL?

gt ety S s .

Ti. PT
Write the number that comes just i “
3 . hd NQ, OF
aiter each number, PTS.
N 5
5]
G
p S
82. B
57

Cy e
Y-
ft

NR" 4‘.@‘

-, 14
e st g 4 ], i'}
— 5 93
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B NUMERATION

(01)

PCGET-TEST

sixth star

\h-

SECON BUAY{

words,

= L e
i e _.'.3 LW s

25""‘ [ el !"

L)

L i t o1
!

I RS B B I

oy
oot 1
v
T
ol
7~
et e
“n

)

(

third cirele mem—m—e—s
fourth triangle— |
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W FASE AVt na g8 ey g8 vt e o,

Count from the arrows and mark the
ojbect named by ihe
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APPENDIX C

Sample of a Curriculum Imbedded Test
for
Level B - Time -~ Skill One, page 3

e s T

R\ N

-
!
F
'

~50 -




R ——

Page 3 B - Time -

Your teacher will give vou this test.
e _
. . _;r TL. TS,
Your teacher will point to five o
FTS. %
R » . c L3 . K} 80
nurzers on the clock face and you T 1w
2 4
. Y_‘J_ F 1)
wiil read them.
|
L. PYS. %
& 100%
Write the missing numbers on the WO GF T
) 15
clock face, 15
S B
Copyright © 1968, 19€7 by Meredith Corporation. Al rights reserved. LEVEL | UNIT sKieL | OB

Printed in the United States.
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APPENDIX D

Samples of Pupil Attitude Surveys

Test 1
Test II

& .-
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PUPIL ATTITUDE SURVEY
Test I
Questions for I P I and Control Groups

1. During the school day you work on different things like spelling or
reading. What kind of things do you like working with the most ?

U T i

. N : - TR - P ’
2. What kind of classwork do you least jjye, Or dislike ?

3. What subject do you do best at ?

L. (Not appliceble to ‘6th graders )
What subject do you think that the teacher likes to teach the most ?

5. What subject is the most difficult or hardest for you to learn ?

6. Do you ever tell you Mother and Father about the things tbat you
learn in school ?

a) If yes: What subject do ycu tell them about the most ?

7. Do your parents ask you about the things that you are learning
. in school ?

| R e
i




g e e

P.2

PUPI.L ATTITUDE SURVEY
Test I

8. What subject would your parents like you to do better in?

9. What subject do you wish that you could do better in ?

10. (Exclude First Graders)
Do you like working on any subjects this year better than you liked

working on them last y2or?
a) if yes, : which ones?

11. Do you wish that you didn‘t have to go to school?

12. Have you ever thought that you would like to go to college when
you are ready ?

13. Do your parents ever talk about your going to college ?

1k, (Exclude First Graders)
How are you doing in Arithmetic this year compared with last year?
a) Better
b) About the same -

¢) Worse

15. Do yow ww»rv at all about f£a1ling Arithmetic?

16, Would you like the teacher to spend more tLime Just talking to you
vhile you're doing your Arithmetic than she does wi%h some of the
other kids ?

17. Do you know the kids in your clasec that Mz~ wattar at arithmetic

than the other kids?

18. Do you know the kids in your class that have the most trouble

or do poorly in arithmetic ?




[t it e s skttt .

1y.

23.

PUPIL ATTITWE SURVEY

Hav well are you dojng in arfithzziic ¥
a) btetter *%aa most kids

b) average -

c) vorse than most kids

Does tre teacher think that you are doing weil in aritimetic?

vVhile you are working on all the different subjects that you study .
during the school day, when do you get a chance to talk most to

the teacher ?

Do you like to work at home on things that you are learning in school?

Are there any things that you learn in school that you .would .like

to take home to work on ?

a) if yes: What ?
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PUPIL ATTITUDE SURVEY

Test II
Questions For I P I Group Only
Freedom of Movement

When you're workiny with I P I you often have to move around te other
parts of the classroon. Dc you like doing this ?

Sometimes while “you're working with your booklet at your desk the other
kids are moving aroung the room or talking. Does this make it harder
for you to do your own work ?

Materials Used In I P I

Sometimes when the teacher gives you a prescription you work in your
booklet or with devices and sometimes the teacher or someone else works
with you. What do you like to do best ?

Sometimes the teacher will ask you to wvork with a device. Why does the
teacher ask kids to work with devices ?

Are there some devices that you like best to work with ¢

a) If yes : Which ones ?

Are there some devices that you don't like to work with ?

Do you wish that you could do more or less work with devices than

you already do ?

Do the devices help you to understand things or do they confuse you ?




PUPIL ATTITUDE SURVEY
Test II
Questions for I P I Group Only
Tutorial Method
9. Has the teacher ever asked you to help one of your classmstes with their
ok 2 If Yes:
a) Do you wish that the teacher would ask you $o help cther kids
more then she does or less than she dces ?
b) Why dc you think thet the teacher asks you to help your classmates ?

¢) De you thivk that most of the kids like it when you help them
- or do they wish that the teacher wouldn't ask you to help them 7

If No:
d) Do you wish that the teacher would ask you to help the other
kids once in a while ? ;

e) Why do you think that the teacher hasn't asked you t¢ help the
other kids ¢

10. Has the teacher ever asked one of your classmates to help you with your work ?

11. Would you like the teacher to ask other kids te work with ynu more er less
than she does ?

12. Do you ever feel that too many people are looking at your work during
IPI time ?

13. Would you rather work by yourself or de you like it better when -the
teacher works with you ?

1L. Would you rether work with the teecher or with one of your classmates ?




15.

17.
18.
15.

20.

2k,

25.

P-3

PUPIL ATIITUDE SURVEY
Test IIX

Questions for I P I Group Only
The Separate Level Approach

Sometimes the teacher will tell you $v work on & unit that is an A, B,
C or D. What do you think all these letters mean ?

»”

What letter does the teacher usually prescribe for you ?
What letter does the teacher prescribe for most of the kids ?
What letter do you like the teacher to prescribe for you the most ?

Do you like working at your own prescriptior while same of the other kids
are working at something different 7

Would you like it better if —a..ll the kids worked at the same thing during
I P1I like you do with other zubjects ?

Geiieral Information
Do you ever think that I P I is too eesy for you ?
Do you ever think that T P I is too hard for you ?

Would you like to use I P I next year or would you rather learn Arithretic
some other way ?

Do you feel that you are learming more or lese in I I I than in your other
subjects ?

Do you wish that you would get & grade on your report card in Arithmetic
like the other kids do that don't take I P I 7

N




APPENDIX E

Teacher Information Concerning
IPI

as an Instructional System

Research for Better Schools, Inc.
Philadelphia, Pennsylvania




PLEASE KATE AﬁﬁACOMﬁEE? ON THE FOLLOWING ASPECTS GF IPL MATHIMATICS:
Please check one (1) vesponse,

Lo’

L. TPI mathematics for the above averane pupils in vaur class 2s

=“cellaent Quite GCood f Adecuate | Nor Too Cood Poor
N ¢

oy

Please comment:

PRSIV .-
s — R memaEeEmeeem-— -~

2. 1IPI mathematics for the average pupils in vour class is

>

Excellent OQuite Good Adequzts Not Too food Poor

Please comment:

3. IPT mathematics for the below average pupils in your class is g

_—

Excellent | Quite Good Adequate | Not Too CGood | Poor

Please comment:

T PR TR T T A TR TRR TR
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5.

6'

The instructional materials are

Excallent | (Guite Good | Adeguate

Not ‘feco Good

Poor

o s émeon

lastructional materials, your reauest would be to ...

If vou were

The testing materials

asked for one improvement

are

Excellant

Quite

S

Good

Adequate

Not Too Good

Pooxr |

to be made in the testing materials, your request would be to

If you were

asked for the single most impertant improvement

L]

-

to e made on the

.




7. The Jdemands on an IPI teacher are
Above and beyond the call of duty
More than previous demands
Equal to previous demands
Less than previous demands
Much less the-. previous demands

How do you feel about these demands?

8. If you were given the choice, would you have IPI math semina£s next
year?

Ygs

_ No

Uncertain

Please comment:

[P 1y e

T Vi
v




BASED ON YOUR FEELINGS, WOULD YOU PLEASE COMPLETE AND COMMENT ON THE
FCLLOWING SENTENCES.

9.  When IPI mathematics was first introduced in my school, I felt.....

10. Now that I've Wwad some experience with IPI math, I fe€l.ieeeeeeoeess

T R s gy wrate v
. T NS |




11. I find teaching in IPI classes to be ...

12. The problems I find in teaching IPI are...




APPENDIX F

Samples of Teacher Surveys
concerning the IPI Training Sessions
and Attitude toward IPI




TEACHER ATTITUDE SURVEY

I.P.I

One of the concerns of our I.P.I. project is teacher attitude toward I.P.I.
Would you recall how you felt prior tc the workshop in August? Would you
ring the number on the rating line below which best assessed your feelings

at that time tpward participatipn:

Strong Very

Reservations Enthusiastic
/ / / A / [ /
1 2 3 4 ) 6 7

TEACHER ATTITUDE SURVEY

I.P.I.

Please indicate below your attitude toward I.P.I. follcwing the Teacher
Training workshop by ringing the number on the rating line that best assesses

your feeling toward the project:

Strong | Very .
Reserz7tions Y. / / / Enthusiastic
1 2 3 4 5 6 7
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APPENJIX G

A itanual for Initiating
IPI in a Schocl
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INTRODUCING IPI INTO YOUR SCHOOL




Prepared by the staff of the

Broad Street Elementary School
Horseheads Central School District
Horseheads, New York 14845

William F. Meade, Principal
Lawrence M. Griffin, Supervisor of Elementary Education
Harry Q. Packer, Superintendent of Schools

This Report was written in conjunction with a Project
Funded by

’ The Division of Research and the Center for Innovation
State Education Department
Albany, N. Y.
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PREFACE

Individually Prescribed Instruction (IPI) is a system of
Individualized Instruction. It is a vay to individualize instruction
that rea’ 7 works. Because it has proven so successful in field
trials and the over 300 schools presently using it, many schools
will soon be clamoring to get on the band wagon.

This guide was prepared for such a school. It gives the inside
information on the problems one school had in implermenting IPI in
1968-69. In this guide the reader will find suggestions that may help
implement an IPI program. All data is taken from the experiences found
in Horseheads Central School District's efforts to implement IPI
mathematics in the Broad Street Elementary School.

Any program of individualization is hard work. If the
experiences gained by Horseheads in this project is any indication, the
effort is well spent. The district is pleased with IPI, It is also
delighted with the spin-off benefits from the process of implementing
IPI. The side benefits are equal to the main project.

Best of wishes in your efforts to individualize instruction.

.-

L.M.G.




CHAPTER T

IPI - One Individualized Approach to Learning Mathematics

Students in several hundred schools across the country are following & new
approach to learning mathematics. Each of these children will be able to proceed,
not as a class, but as individuals through a sequenced program of mathematics
skills tailored to his own needs.

This program is called INDIVIDUALLY PRESCRIBED INSTRUCTION. It is based
on the premise that no two students are ready to learn the same thing at the same
time or at the same rate. Thus it attempts to provide each child with the
opportunity tc proceed according to his own ability, interest and best way of
learning. It further allows a student to exempt that which he already knows
and to master those skills in which he shows a weakness.

For years, those of us in education have sought ways to give attention to
individual differences within the content of the formal class setting. In the
traditional classroom, where students were assigned .largely by age and taught as
a group, formation of smaller groups in reading and mathematics has been the
typical attempt to individualize teaching. This approach has tended to 1imit the
gifted student, who is capable of moving much faster with less drill, and the less
gifted who needs more individual attention. Many changes in structure have
been advanced as a means of Placing children in more appropriate learning groups,
among which are team teaching, non-graded groupings, closed circuit television,
and independent study contracts. However, in most cases, the basic curriculum
has not been changed to offer an individual course of study for .each child.

IPI offers a complete instructional system which includes sequenced learn-
ing materials, testing instruments and constant teacher evaluation of students
which allows each member of a class to proceed toward specified learning
objectives at different rates and vays of learning best suited to him. It is
entirely possible in this system for each of the students in a building to be
following a different course of study-

Where IPI Originated

IPI was created by the Learning Branch and Development Center at the
University of Pittsburgh. It was developed by Drs. Glaser, Bolvin and Lindvall,
a team of psychologists and curriculum specialists at the Center. The exper-
imental project was initiated in the 1963-64 school year in the Oakleaf Elementary
School in the Baldwin-Whitehall Public Schools of suburban Pittsburgh after a
series of exploratory studies began in 1961-62.

Sine 1964, the prograi has been expanded to 25 schools in the nation who are
field testing its materials and concepts. In 1968, 75 more schools were selected
for operational programs in mathematics. Such a vast undertaking requires
well based techniques for control and evaluation.

Research for Better Schools, Inc., a Regional Research Laboratory funded
under ESEA IV, has the task of determining "How does this innovation work
in the pilot schools? The five major kinds of data collected to answer this




?uestion are: (1) the materials, (2) the pupils, (3) the teaching staff,
4) the community setting, and (5) the Individually Prescribed Instruction concept

as an educational system.

Data is collected frequently from the participating schools, fed into
computers, compared to data in non-participating control schools and re<urned to
the Pittsburgh Research and Development Center. Here recommended changes are made
to continually improve the system.

The Spscifies of IPI

To date, courses of study are being developed in m thematics, reading,
soeial studies, English and science. Mathematics, hovever is the only course
which has been released for limited operational use.

IPI basically consists of the teacher planning and conducting with each
student a program of studies which is tailored to his own learning needs and his
characteristics as a learner. In continuing to search for ways to adapt.
instruction to the individual such factors have been taken into account as rate
of learning, amount of practice, and, to some extent, preference for mode of
instruction.

The rate of speed at which a child progresses depends on his own capacities.
The child places himself on the continuum vy taking both placement tests and
pretests. The continuum consists of curriculum material arranged in a sequential
order. Assignments are given as a prescription (an individual daily lesson plan)
to fit his needs. Student mastery of the curriculum is judged by curriculum-
embedded tests and pretests. A level of 35% or better performance is required
on these tests before moving forward on the continuum.

In most cases, the child works independently, thus building a sense of
responsibility and confidence. Successful experiences are built into the course
of study. Soon, the child begins to realize that learning is a process which
depends on his own participation and iniiiative.

IPI Learning Goals.

IPT begins with a set of learning goals which are derived from six

basic criteria.

1. Instruction must be based on carefully sequenced and detailed behavioral
objectives which (a) tell exactly what must be done for mastery, (b) are
grouped in meaningful streams of content, (c) are sequenced within streams
8o that each one builds on those preceding, (d) are grouped into meaning-
ful sub-sequences or units.

2. Lesson materials must be geared exactly to the objectives and must allow
for students to proceed independently.

3. A rather detailed provision for diagnosis of pupil skills and zbilities
and continuous monitoring of pupil prograss must be basic tc the
program,

4. Each pupil's work must be guided by written prescription prepared for
his individual needs and interest.

5. The teacher's role must shift from that of imparting information to that
of managing individusl activities, Sani

-2-




6. The activities and procedures must be pupil-oriented since success in any
curriculum depends on the quality of experiemces pupils have.

As an example, IPI mathematics is divided inte 13 mathematical ‘concepts
such as numeration, gddition, time, money and geomeiry. within these comcepts
or skills, there are 418 specific and sequenced objectives grouped in 9 levels
applicable to grades 1 - 8. Both the 13 skill areas and the behavioral objectives
within each are sequenced at each levei. Thus the student progresses through them
in a logical orderly manner, leaving no gaps in his learning.

IPI is Based On Tests

A complete set of tests, an essential part of the IPI system, are provided
to properly place students and evaluate their progress through the year.
Included in the set are Placement Tests, Pretests, Posttests and Curriculum-
embedded Tests.

The placement test is given at the beginning of each school year to
determine at which level the student should tegin in each of the 13 skill areas.
The test, which shows both where additional work is needed and where it is not
needed, is primarily a screening device. A student is considered to have
Placed in a unit at a given level if he has scored between 20% and 80% on
this test.

Pretests f.llow the placement tests to provide a more detailed diagnosis
of strengths and weaknesses within a unit identified for further work. It is
on the basis of these tests that individual prescriptions are written. Posttests,
similar to Pretests, are given to show mastery of units. Curriculum-embedded
tests show a student's progress within a unit and are built into the daily or
weekly work sheets. They show whether the student really understands the skills
involved. In both Posttests and Curriculum-embedded tests the student must attain
85% before he goes on to a new unit of work.

Armed with the information gained from this testing, the teacher is able
to write prescriptions which exactly match the student's needs. The increased
amount of time devoted to testing is regained by more efficiently using
remaining instructional time.




CHAPTER II
COMMITMENTS FOR PARTICIPATION IN IPI

Committing a District to Individualizing Instruction

The first step in adopting the IPI system, we feel, is a formal commitment
on the part of the school district to the philosophy of individualizing
instruction. This may already be included in your Board of Education statement
of philosophy, but it goes beyond this. Board, Administration and staff should
openly discuss the implications of such a philosophy and stand resdy with ways to
better implement it. Once commited, the search for better ways of individualizing
begins.

At Horseheads, we started with a position paper on Individualizing
Instruction which was used as the basis for our one-day Staff Conference on the
day before school opened. Follow-up sessions are essential to the full develop-
ment of commitment to such an approach and to the development of a plan of
action. Introducing the IPI program to the staff could well be incorporated -
into these sessions. Interest in visiting a school which has initiated this
program should be stimulated.

We found that a visit to an IPI school was the most significant step in
developing enthusiasm for the IPI program. A group of administrators and
teachers visited the McAnnulty Elementary School in the Baldwin-Whitehall
School District outside of Pittsburgh, Pennsylvania. Their enthusiasm soon
spread to others in our district and one elementary school asked to try the
program.

Commitments to Research for Better Schools, Inc.

Research for Better Schools is still carrying out field testing and
evaluation of the various subject areas being developed in the IPI gsystem.
Because of this, only a limited number of schools are being selected for the
program. At this writing, a 1ittle over 20C schools are participating only
in mathematics, while about 25 schools are using the program fo: other subject
areggé Schools who wish to participate in the program, then,.must apply
to .

A letter to Dr. Robert Scanlon, IFI Director, at the Research for Better
Schools, Inc., 121 South Broad Street, Philadelphia, Pa., 19107 or a telephone
call to 215-546-6050 will initiate the process of application. An application
form must be completed. Since selecition of schools is limited, competition is
fairly high and those schools which best meet the requirements set for the
program are the ones selected.

A basic part of this program is the use of Teacher Aides, and they are
required fcr participation. The general rule of thumb is one aide for each 100
students. These Aides have to be %‘rained and paid. Consequently they
represent a major portion of the total cost of this program.

The building principal and his teachers must also bz trained. RBS has
set up a 2 week training session for administrators which is very oomprehensive

ly-




and worthwhile. The cost of this session is an obligation of the local district.
Initial teacher training is accomplished in a workshop in the local school. A
complete training course has been developed for this purpose, which the principal
is trained to teach, and is well worth its cost. If this workshop is conducted
during the summer or other vacation time, you may want to incur the cost

of stipends.

Another major expense of the program is the cos: of the IPI materials.
Since the publisher has only a very limited market now, the cost of the materials
is necessarily much higher than ca:. be expected once the program is released
for general use.

Research for Better Schools has established a comprehansive evaluation
program for IPI. They are gathering data weekly from participating schools
concerning materials, pupils, teaching staff, community setting and the IPI
concept as an educational system. This data is being compiled and analyzed
via computer in an attempt to determine how well the IPI system really works in
the schools.

More specifically RBS is attempting to determine how well the materials do the
job of helping pupils learn and how adaptable they are in meeting the varying
needs of students. Samples of student work are sent at regular intervals for
analysis. From the results of this analysis recommendations are made for
improving the materials.

In the process of examining the materials, the student's response to the
new approach is also studied. How the students react to the materials is
important to making improvements in those msterials. Yet, there is also a concern
about whether the student learns more, quicker, without any undesirable side
effects.

What happens to the teaching staff is also a cause for concern. Does
the teacher need to be retrained and, if so, to what degree and in what ways?
Indications are that retraining is definitely needed, and a training program
has been devised. But, is this the best way to do it?

The cost of the program is obviously quite high in the controlled stages.
Ways of reducing these costs are continually being sought through the analysis
of the IPI system as a whole. Once the materials have been finalized and more
schools are participating, it is anticipated that their cost will be reduced to
the annual cost of a workbook. The needs for teaching staff and aides require
more study because of their relatively high cost.

Although the cost of the evaluation of this program by RBS is now absorbed
by them, you may want to set up some local controls. At Horseheads, we retained
a research consultant for this purpose. The availability of such people and their
prevailing fees will determine how much you need to budget for this if you
decide to carry out serious local evaluation.

An estimation of the costs of this program is somewhat precarious since
the price of materials changes each year. However,for the school year 1969-70,
cost per pupil for materials is anticipated to be $12.00 An estimate of costs




for 1969-70 would look like the following if you were to put in the complete 1
recommended progran. g

8 Aides $20.160

Materials for 700 pupils 8,400

Evaluation Consultant 1,500

Floating Teacher 11,000
Stipends for 2-week workshop for
teachers (24) assuming

1/20 rate 12,000

1-week training stipends for Aides 480

Truining materials 350

3-week training for Principal 400

Allowance needed for supplementary
materials 300
$54,590.

More will be said in chapters 3 and 5 about staffing and inservice
training which could reduce the costs as outlined above. We say this because
we want you to continue reading, if not to satisfy our egos, to get back out of
this whatever it cost you in time and money to cbtain this handbook.
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CHAPTER III

Personnel for IPI

The most important component in IPI as in any program is the Teacher. An
outstanding teacher will make almost any program work. In IPI even a less than
adequate teacher can present a reasonable program. An outstanding teacher can
present a superd program.

The teacher's role in an individualized program is much dif ferent than the
"spouter" of information formerly thought of as the standard role. In IFI,
a special type of individualized instruction, the teacher's role is a diagnosticia
and manager of learning. Her/him in this role must find tiime to:

1. Diagnose students strengths and weaknesses.

2. Write student prescriptions.

3. Prepare new and/or revise materials (tapes, worksheets, etc.)

4. Plan individual programs with teams.

5. Provide individual students with assistance.

6. Work with small and large groups of students (seminars).

7. Direct the work of the teacher eides.

8. Study students previous work for future planning.

9. Remain warm and friendly in dealings with children.

10. Study new ideas and directions in mathematics.

11. Evaluate materials and procedures used in IPI.

12. Participate in inservice training workshops.

The teacher aides are a most important part of the IPI program. They
are the one component that make it possible for a teacher's role given above
to be implemented. The role of the teacher's Aides is:

1. Classroom functions

a. Grades 1 -2 -3
(1) Scoring and recording all placement tests.
(2) Scoring and recording all unit tests, making breakdown
of the tests by skills, prescription sheets.
(3) Scoring and recording all student worksheets,
(4) Ubtaining and placing all worksheets in student folders.
(5) Locating sound discs for pupils and assisting them with
sound discs and machines.
(a) Scoring and recording all work pages supplemental to
the sound discs.
(6) Replacing and duplicating continuum materials.
b. Grades 4 - 5 - 6
(similar activities, except less help and correction for pupils).

2. Functions supplemental to the classroom - all grades.
a. Keys and prescription folders.
{1) Making keys for teachers.
b. Work pages continuum.
(1) Keeping inventory, dupilecation, ordering, mumbering in
proper sequence and storing the pages.
c. Weekly Reports
(1) Current status of work with the units for use in teacher
conferences.




d. Filing Work.
(1) A1 tests numbered in order taken and filed in each
student's test file.
(2) Completed students!? prescription sheets placed in students!
folder.
3. Functions relevant %o the study.
a. Recording for computer use informaticn regarding -
(1) Tests taken, scores, skills worked, pages done in the skills,
days worked, order in which the unit skills were worked.
b.  Specific weekly reports for local project, LRDC and RBS projects,
(recording information for)
c. Teking inventory and ordering materials.
d. Preparing dissemination materials.
e. Scoring, recording and graphing achievement tests and IQ tests.

It is most improtant that these personnel - teachers and teacher asides be
able to work together for the benefit of each ~ and more important the children.
It was found that in order to foster this it was best to invclve the gides in the
inservice program for teachers. This gives both a common understanding of the
program and also the role each is to play.

If the gides are to be readily accepted by teachers a schedule for the aides
must be created so that they can be most effectively used. Horseheads found
that this necessitated a schedule for mathematics in the school. The schedule
gave 50 minutes per grade level as maximum time for IPI mathematics.
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